Airing out an antioxidant role for the tumor suppressor p53.
The tumor suppressor p53 exerts its activity by preventing DNA-damaged cells from dividing until either the chromosomal repair is effected or the cell undergoes apoptosis. Reactive oxygen species (ROS) are enhanced through the action of p53-mediated transcription of apoptosis-promoting genes; however, p53 also can promote the expression of many antioxidant genes that prevent apoptosis. New research indicates that in low cellular stress, low concentrations of p53 induce the expression of antioxidant genes, whereas in severe cellular stress, high concentrations of p53 promote the expression of genes that contribute to ROS formation and p53-mediated apoptosis. p53-depleted cells injected into athymic mice increased significantly in tumor volume, whereas injected p53(+/+) cells did not grow to the same degree. Interestingly, administration of the antioxidant compound N-acetylcysteine (NAC) inhibited the growth of tumor volume in p53-depleted injected cells, and NAC supplementation of p53(-/-) mice from birth greatly decreased the number of karyotype abnormalities and tumors formed in these mice by six months of age. Thus, under normal (or low stress) conditions, p53 appears to have an antioxidant role that protects cells from oxidative DNA damage and although this effect might depend on the concentration of p53, other cellular factors likely participate in a cell's final fate.